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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a removable,
temporary printing paste particularly suitable for printing
textile. The present invention further relates to a method
for manufacturing the printing paste as well as to the
method for printing the printing paste onto a substrate,
in particular onto textile. Further encompassed is a meth-
od of removing the printing paste from the substrate.

BACKGROUND OF THE INVENTION

[0002] Textile waste is a well-known problem nowa-
days, since for the production of textiles, many resources
are needed (e.g. water, chemicals etc.). Therefore, it is
tried to establish a circular economy to upcycle textile
waste such that it can be re-used again.

[0003] However,thisregularly means thatfrom the tex-
tile waste, only e.g. fractional parts can be recovered and
upcycled again such that new textile can be produced
again.

[0004] Often the textiles thrown away are not dam-
aged, but merely do not fit the taste of the consumer (any
longer). Often textiles are in fact only used once for spe-
cial occasions (e.g. special events) because there are
prints on the textile for just these special occasions.
[0005] There is therefore the need to provide a possi-
bility to remove such special prints from textile or also
other substrates such that it can be used again.

OBJECTS OF THE INVENTION

[0006] The objectionofthe presentapplicationis there-
fore to provide a printing paste which can be easily re-
moved from textile.

SUMMARY OF THE INVENTION

[0007] The objectis solved by the following items: Item
1: A printing paste comprising:

a) at least one liquid selected from water, alco-
hols or a mixture thereof;

b) at least one alkali metal salt or earth alkali
metal salt selected from carbonates or sulfates
or a mixture thereof;

c) at least one natural polymer selected from
cellulose, cellulose derivatives, polysaccha-
rides, collagens or mixtures thereof.

Iltem 2: Printing paste according to item 1, wherein
the printing paste comprises additives selected from
the group comprising proteins, fatty substances,
sugars, waxes, pigments or mixtures thereof.

Iltem 3: Printing paste according to items 1 or 2,
wherein the weight ratio of the at least one liquid to
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the at least one alkali metal salt or earth alkali metal
salt to the at least one natural polymer is in the range
ofatleast10:4:1, or atleast 12:4:1, or atleast 15:4:1,
or at least 20:4:1, or at least 24:4:1, and at most
100:16:1, or at most 96:16:1, or at most 90:16:1, or
at most 50:8:1, or at most 48:8:1.

Iltem 4: Printing paste according to at least one of
items 1 to 3, wherein the printing paste comprises

a) water;

b) earth alkali metal carbonate or sulfate select-
ed from calcium carbonate (CaCO3), magnesi-
um carbonate (MgCO3), barium sulfate
(BaS0O4) or a mixture thereof;

c) cellulose or cellulose derivates selected from
methylhydroxyethyl cellulose, hydroxypropyl
cellulose, methyl cellulose, hydroxypropylme-
thyl cellulose, ethylmethyl cellulose, car-
boxymethyl cellulose or mixtures thereof;

d) optionally at least one pigment. ltem 5: Meth-
od for manufacturing the printing paste as dis-
closed in at least one of items 1 to 4 comprising
the steps of

i) mixing the at least one liquid and the at least
one earth alkaline salt to form a slurry;

ii) homogenization of the slurry obtained in step
i), while adding the at least one natural polymer;
iii) further homogenization of the composition
obtained in step ii);

iv) swelling of the homogenized composition ob-
tained in step iii) to obtain the printing paste;

v) optionally mixing and homogenizing at least one
additive.

Item 6: Method as disclosed in item 5, wherein step
iv) is conducted for at least 5 minutes, or for at least
10 minutes, or for at least 15 minutes, or for at least
20 minutes, or for at least 25 minutes, or for at least
30 minutes, or for at least 40 minutes, or for at least
50 minutes, or for at least 60 minutes, or for at least
70 minutes, or for at least 90 minutes.

Item 7: Use of the printing paste according to at least
one of items 1 to 4 or use of the printing paste as
manufactured according to items 5 or 6 for printing
a substrate.

Item 8: Use as claimed in item 7, wherein the sub-
strate is selected from glass, paper, cardboard,
leather, textile, metal, wood, stone, plastics; prefer-
ably textile.

Item 9: Method for printing a substrate with the print-
ing paste according to at least one of the items 1 to
4 or with the printing paste as manufactured in items
5 or 6 comprising:

i) Printing the printing paste onto the substrate
to obtain a printed substrate;
ii) Drying the printed substrate.
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Item 10: Method as disclosed in item 9, wherein the
drying is conducted at a temperature of at least 25
°C, oratleast 30°C, oratleast40°C, or atleast 50°C,
or at least 60°C, or at least 70°C, or at least 80°C,
or at least 90°C, or at least 100°C, or atleast 110°C,
or at least 120°C, or at least 130°C.

Item 11: Substrate printed with the printing paste as
disclosed in at least one of the items 1 to 4 or the
printing paste as manufactured in items 5 or 6; or
substrate as obtained according to the method as
disclosed in items 9 or 10.

Item 12: Substrate as disclosed in item 11, wherein
the substrate is selected from glass, paper, card-
board, leather, textile, metal, wood, stone, plastics;
preferably textile.

Item 13: Method for removing the printing paste as
disclosed in at least one of the items 1 to 4 or the
printing paste as manufactured in items 5 or 6 from
the printed substrate as disclosed in items 11 or 12,
or as obtained according to the method disclosed in
items 9 or 10 comprising

i) subjecting the printed substrate to a cleaning
step, wherein in the cleaning step water and at
least one cleaning agent is used.

Iltem 14: Method according to item 13, wherein the
cleaning agent is selected from soaps or laundry de-
tergents, or mixtures thereof

Item 15: Method according to item 13 or 14, wherein
the cleaning step is conducted for at least 30 min-
utes, or for at least 40 minutes, or for at least 50
minutes, or for at least 60 minutes, or for at least 70
minutes, or for at least 80 minutes, or for at least 90
minutes, or for at least 100 minutes, or for at least
110 minutes, or for at least 120 minutes.

DETAILED DESCRIPTION OF THE INVENTION

[0008] The object is solved by a printing paste com-
prising or consisting of at least one liquid selected from
water, alcohol or a mixture thereof; at least one (earth)
alkali metal salt, selected from carbonates or sulfates or
a mixture thereof; at least one natural polymer selected
from cellulose, cellulose derivatives, polysaccharides,
collagens or mixtures thereof.

[0009] The advantage of the printing paste according
to the invention is that the printing paste is easily remov-
able from the substrate onto which the paste is printed
without leaving residues on the substrate. A further ad-
vantage of the printing paste according to the invention
is, that the printing paste is environmentally friendly. A
further advantage is, that the printing paste according to
the invention, although being easily removable in a clean-
ing step, nevertheless is fixed enough to the substrate
to withstand e.g. sweat or rain during use.

[0010] Under the term "printing paste" as used within
the context of the present application, a composition is
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to be understood which is used for providing prints onto
substrates, preferably textile. In essence, the printing
paste can be regarded as a suspension, i.e. as mixture
of solids and fluids, wherein the mixture is preferably ho-
mogeneous. The modification of the paste can reach
from liquid form to a solid-like form, depending on the
applied printing method (e.g. if the printing method is nor-
mal painting it is best to use the printing paste in a liquid
form, whereas when the printing method is silk screen
printing, then it is more advantageous to use the printing
paste in a solid-like form). By adjusting the content of the
at least one liquid, the desired modification of the printing
paste can be achieved.

[0011] The printing paste according to the invention
comprises at least one liquid selected from water, alcohol
or a mixture thereof. The water can be tap water or pu-
rified water. The alcohol can be selected from any com-
monly known alcohol, like C1 to C10 alkyl alcohols, e.g.
methanol, ethanol or propanol, wherein ethanol is the
preferred alcohol. Water is preferred to be used as at
least one liquid.

[0012] The printing paste according to the invention
comprises further at least one (earth) alkali metal salt
selected from carbonates or sulfates. Under the term
"(earth) alkali metal salts" as used within the context of
the present application, salts are understood in which
alkali cations, earth alkali cations or mixtures of both are
contained. Under alkali cations Li*, Na*, K* cations are
to be understood, preferably Na* and K*, most preferred
Na*. Under earth alkali cations, in particular, Be2*, Mg2+,
Ca2*, Sr2*, Ba2* cations are to be understood, preferably
Mg2*, Ca2*, and Ba2*, most preferred Ba2*. Under the
term "sulfates", a sulfate salt is to be understood contain-
ing an SO,3- anion and as cations for balancing the neg-
ative charges, alkali cations, earth alkali cations or mix-
tures of both. Under the term "carbonate", a carbonate
salt is to be understood, containing an CO32' anion and
as cations for balancing the negative charges, alkali cat-
ions, earth alkali cations or mixtures of both. Preferred
(earth) alkali metal salt selected from carbonates or sul-
fates to be used in the printing paste according to the
invention are magnesium carbonate (CAS nbs.:
546-93-0, 13717-00-5, 5145-48-2, 14457-83-1,
61042-72-6;e.g. as magnesia chalk; e.g. available from
Diacleanshop),

calcium carbonate (e.g. as chalk), barium sulfate (e.g.
as baryte) or mixtures thereof. It is advantageous that
the (earth) alkali metal salt is used in form of powder,
preferably a fine powder.

[0013] The printing paste according to the invention
comprises further at least one natural polymer selected
from cellulose, cellulose derivatives, polysaccharides,
collagens, or mixtures thereof. Under the term "cellulose
derivates" as used within the context of the present ap-
plication, cellulose compounds are to be understood
which are based on cellulose, but chemically modified,
e.g. cellulose esters or cellulose ethers. Preferably such
cellulose derivatives are selected from food additives.
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Suitable cellulose derivates can be selected from meth-
ylhydroxyethyl cellulose (e.g. commercially available as
Tylose® from Kremer Pigmente; CAS nb.: 9032-42-2),
hydroxypropyl cellulose (e.g. commercially available as
Klucel™ H from Kremer Pigmente; EINECS-Nb.:
618-388-0), methyl cellulose, hydroxypropylmethyl cel-
lulose, ethylmethyl cellulose, carboxymethyl cellulose or
mixtures thereof. Suitable polysaccharides can be se-
lected from starches, like potatoe starch, tapioca starch,
corn starch or the like. Further suitable polysaccharides
can be selected from pectin or algin as well. Suitable
collagens can be selected from rabbit skin glue or gela-
tine. Preferably, methylhydroxyethyl cellulose, hydroxy-
propyl cellulose, starches, algin, pektin, gelatine, rabbit
skin glue or mixtures thereof are used as natural polymer
in the printing paste.

[0014] The printing paste according to the invention
can further comprise additives selected from the group
comprising proteins, fatty substances, sugars, waxes,
pigments or mixtures thereof. The additives can deter-
mine the final appearance of the printing paste on the
substrate. E.g. since the printing paste according to the
invention is colorless, pigments can be used to provide
a coloured printing paste. All commonly known pigments
are suitable to be used in the printing paste according to
the invention. The pigments can be used in powder form
or in liquid form. Further the pigments can be natural
pigments or synthetic pigments. Preferably pigments are
used which are also used to colour food. Commercially
available pigments are known as Texprint-AQ. To pro-
vide a glossy appearance to the printing paste according
to the invention, when applied onto the substrate, pro-
teins (e.g. egg white), fatty substances like cremes; sug-
ars (e.g. glucose or saccharose or dextrose) or waxes
(e.g. paraffin wax) can be added into the printing paste
according to the invention. The amount of such additives
for proving a glossy appearance can vary from at least
0.01 % by weight, or at least 0.1 % by weight, or at least
0.2% by weight, or at least 0.4% by weight, up to at most
1% by weight, or at most 0.8% by weight, oratmost0.7%
by weight. Amounts in % by weight are in each case
based on the total weight of the printing paste according
to the invention. Suitable amounts of pigment can atleast
0.01% by weight, or atleast 0.02 % by weight, or at least
0.5% by weight or at least 1% by weight, or at least 3%
by weight, or at least 5% by weight, or at least 7% by
weight, or at least 9% by weight, or at least 10 % by
weight, or at least 12 % by weight, or at least 15% by
weight. In essence, the amount of pigment used is de-
termined by the desired color grade which should be
achieved in the printing paste according to the invention.
If small amounts of pigment are used, the color of the
printing paste according to the invention will be very light,
pastel shades. If high amount of pigment is used in the
printing paste according to the invention, the color of the
printing paste will be very intense. Amounts in % by
weight are in each case based on the total weight of the
printing paste according to the invention.
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[0015] The printing paste according to the invention
can comprise or consists of water, earth alkali carbonate
or earth alkali sulphate selected from calcium carbonate
(CaCOs), magnesium carbonate (MgCOs), barium sul-
fate (BaSO,) or a mixture thereof; cellulose or cellulose
derivates selected from methylhydroxyethyl cellulose,
hydroxypropyl cellulose, methyl cellulose, hydroxypro-
pylmethyl cellulose, ethylmethyl cellulose, carboxyme-
thyl cellulose or mixtures thereof and optionally at least
one pigment and/ or at least a fatty substance.

[0016] The printing paste according to the invention
can comprise or consists of water, earth alkali carbonate
selected from calcium carbonate (CaCO;), magnesium
carbonate (MgCOs) or a mixture thereof; cellulose deri-
vates selected from methylhydroxyethyl cellulose, hy-
droxypropyl cellulose, methyl cellulose, hydroxypropyl-
methyl cellulose, ethylmethyl cellulose, carboxymethyl
cellulose or mixtures thereof and optionally at least one
pigment and/ or a fatty substance.

[0017] The printing paste according to the invention
can comprise or consists of water, earth alkali carbonate
selected from magnesium carbonate (MgCOs); cellulose
derivates selected from methylhydroxyethyl cellulose
and optionally at least one pigment.

[0018] The printing paste according to the invention
can comprise or consists of water, earth alkali carbonate
selected from magnesium carbonate (MgCOs); cellulose
derivates selected from methylhydroxyethyl cellulose
and at least one pigment.

[0019] Inthe printing paste according to the invention,
the weight ratio of the at least one liquid to the at least
one alkali metal salt or earth alkali metal salt to the at
least one natural polymerisinthe range of atleast 10:4:1,
or at least 12:4:1, or at least 15:4:1, or at least 20:4:1, or
at least 24:4:1, and at most 100:16:1, or at most 96:16:1,
or at most 90:16:1, or at most 50:8:1, or at most 48:8:1.
The weight ratio of liquid : (earth) alkali metal salt: natural
polymer is in the range of 10:4:1 to 100:16:1, or 12:4:1
to 1:16:96.As mentioned above, depending on the mod-
ification of the printing paste according to the invention,
the weight ratios of liquid : (earth) alkali metal salt: natural
polymer can be chosen. E.g. the weight ratio 48:8:1 re-
sults in a liquid modification of the printing paste accord-
ing to the invention and is thus suitable if the printing
paste is used as paint to color the substrate. E.g. the
weight ratio 24:4:1 results in a more solid-like printing
paste according to the invention and is thus suitable to
be used in silk screen printings, pad printing, stamp print-
ing and the like.

[0020] Further, the present invention encompasses a
method for manufacturing the Method for manufacturing
the printing paste according to the invention comprising
the steps of

i) mixing the at least one liquid and the at least one
(earth) alkaline salt to form a slurry;

ii) homogenization of the slurry obtained in step i),
while adding the at least one natural polymer;
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iii) further homogenization of the composition ob-
tained in step ii);

iv) swelling of the homogenized composition ob-
tained in step iii) to obtain the printing paste;

v) optionally mixing and homogenizing at least one
additive.

[0021] Oncestepiv)orv)isfinalized, the printing paste
according to the invention is ready for use, i.e., ready for
being applied to the substrate.

[0022] Further, it is possible that additional steps are
conducted prior to or after step i), prior to or after stepii),
prior to or after step iii), prior to or after step iv), or prior
to or after step v). Possible steps are for example heating
steps, cooling steps, sieving steps.

[0023] Itis possibletoconductstepii)immediately after
step i). It is also possible to store the slurry obtained in
step i) for a certain time, before conducting step ii). It is
possible to conduct optional step v) directly after step iv),
or to store the printing paste obtained in step iv) for a
certain time before conducting step v).

[0024] The temperature of the liquid used in step i) can
be ambient temperature or elevated temperature, e.g.
30°C, 35°C, 40°C, 45°C, 50°C or higher.

[0025] The mixing occurs by adding the at least one
liquidto the atleast one (earth) alkaline salt under stirring.
But the order of addition can be exactly the other way
round. The stirring is conducted until a homogeneous
slurry is obtained.

[0026] The addition of the at least one natural polymer
to the slurry obtained in step i) occurs under homogeni-
zation. The addition can be done by adding the complete
amount of the at least one natural polymer all at once, or
bit by bit over a certain period of time. The homogeniza-
tion in step iii) does not differ from the homogenization
of step ii) and is conducted after completion of addition
of the at least one natural polymer. The time for the ho-
mogenization in step iii) can be chosen such that a ho-
mogeneous composition is obtained. This can take e.g.
1 minute, or 2 minutes, or 10 minutes, or 20 minutes or
even more.

[0027] Mixing and homogenizing can be conducted in
conventionally used equipment for mixing and homoge-
nizing the components of the printing paste according to
the invention, in particular for mixing and homogenizing
components for pastes, e.g. an ultra-shear mixing blade
or a high speed mixer or an immersion blender. The mix-
ing and homogenizing of the components can be con-
ducted for any suitable time at any suitable stirring rate,
for example for 5 to 30 minutes at a stirring speed of 200
rpm to 4000 rpm.

[0028] The swelling step iv) is conducted for at least 5
minutes, or for at least 10 minutes, or for at least 15 min-
utes, or for at least 20 minutes, or for at least 25 minutes,
or for at least 30 minutes, or for at least 40 minutes, or
for at least 50 minutes, or for at least 60 minutes, or for
at least 70 minutes, or for at least 90 minutes, or for at
least 120 minutes, or for at least 150 minutes, or for at
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least 170 minutes, or for at least 200 minutes, or for at
least 240 minutes. Step iv) starts, when step iii) is final-
ized. For step iv) the homogenized composition of step
iii) is just left standing, i.e. no stirring or the like is con-
ducted.

[0029] Optional step v)is only conducted if the printing
paste should be colored or if the printing paste should be
provided with gloss.

[0030] Further, the presentinvention relates to the use
of the printing paste according to the invention or as man-
ufactured according to the invention for printing a sub-
strate.

[0031] For printing the substrate any suitable means
or processes can be used, e.g. painting, textile printing
methods, silk screen printing methods, ink jet printing
methods, offset printing methods, tampon printing meth-
ods, stamp printing methods, stencil printing methods.
[0032] The substrate can be selected from glass, pa-
per, cardboard, leather, textile, metal, wood, stone, plas-
tics. The substrate can be in particular textile. The textile
can comprise or consist of cellulose fiber material, cotton
or regenerated cellulose such as viscose and lyocell, ke-
ratinous fibers, polyamide, or any fiber blends including
these fiber materials with any other fibers known in the
prior art as e.g. but not limited to polyester, polyaramid
polyamide, polyacrylic, viscose, linen etc.

[0033] The presentinvention further relates to a meth-
od for printing a substrate with the printing paste accord-
ing to the invention or as manufactured according to the
invention, wherein the method comprises i) printing the
printing paste onto the substrate to obtain a printed sub-
strate; ii) drying the printed substrate.

[0034] In step i) of the method for printing a substrate
any commonly known method for printing a substrate can
be used as already outlined before. In step ii), the drying
is conducted at a temperature of atleast25 °C, or atleast
30°C, or atleast 40°C, or at least 50°C, or at least 60°C,
or at least 70°C, or at least 80°C, or at least 90°C, or at
least 100°C, or at least 110°C, or at least 120°C, or at
least 130°C.

[0035] Theinventionfurtherrelates to asubstrate print-
ed with the printing paste according to the invention, or
as manufactured according to the invention. Further the
invention relates to a substrate as obtained according to
the method for printing the substrate as claimed herein.
As already defined before, the substrate can be selected
from glass, paper, cardboard, leather, textile, metal,
wood, stone, plastics. The substrate can be in particular
textile. The textile can comprise or consist of cellulose
fiber material, cotton or regenerated cellulose such as
viscose and lyocell, keratinous fibers, polyamide, or any
fiber blends including these fiber materials with any other
fibers known in the prior art as e.g. but not limited to
polyester, polyaramid polyamide, polyacrylic, viscose,
linen etc.

[0036] Further, the presentinvention relates to a meth-
od for removing the printing paste according to the in-
vention or the printing paste as manufactured according
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to the invention from the printed substrate according to
the invention or as obtained according to the method for
printing the substrate according to the invention. Said
method comprises stepi) subjecting the printed substrate
to a cleaning step, wherein in the cleaning step water
and at least one cleaning agent is used.

[0037] The term "cleaning agent" means within the
context of the present application a substance e.g. afluid,
capabile for flushing solid and/ or soluble residues, in par-
ticular the printing paste according to the invention, from
the substrate. Typically, a cleaning agent is based on an
aqueous fluid comprising detergents, like laundry deter-
gents. Also, a soap can be used as cleaning agent. The
cleaning step can comprise one or more of the following
procedures: cold rinse, warm rinse, and/or soaping.
[0038] The cleaning step canbe conductedinanormal
washing machine, or any other commonly known suitable
machine or equipment for cleaning the substrate.
[0039] The cleaning step is conducted for at least 30
minutes, or for at least 40 minutes, or for at least 50 min-
utes, or for at least 60 minutes, or for at least 70 minutes,
or for at least 80 minutes, or for at least 90 minutes, or
for at least 100 minutes, or for at least 110 minutes, or
for at least 120 minutes.

[0040] The water used in the cleaning step can have
a temperature of at least 25°C, or at least 30°C, or at
least 35°C, or at least 40°C, or at least 45°C, or at least
50°C, or at least 55°C, or at least 60°C, or at least 65°C,
or at least 70°C. In essence, the nature of the substrate
determines the temperature of the water used during the
cleaning step.

[0041] Itis another advantage of the printing paste ac-
cording to the invention, that the cleaning of the printed
substrate onto which the printing paste is applied does
not create problematic waste water. In fact, the waste
water created during the cleaning step can be poured
into the regular sink. Itis another advantage of the printing
paste according to the invention that the removal of the
same from the printed substrate does not leave any or
only very small residues of the printing paste on the print-
ed substrate (see Figures). Thus, itis possible, to re-use
the substrate and e.g. provide a new print onto the sub-
strate.

EXAMPLES

[0042] The presentinvention is explained in more de-
tail in the following examples, however, without being
limited to these examples.

Example 1

Manufacturing of printing paste 1

[0043] 100 gr barytes (barium sulfate) are weighted.
600 g water are weighted. The temperature of the water
is setto 30°C. The water is poured into the barytes under
stirring. The stirring is continued until a smooth slurry is
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obtained. The slurry is homogenized for 2 minutes using
an immersion blender, 25 g of Klucel™ H (available from
Kremer Pigmente; hydroxypropyl cellulose) are weight-
ed. Klucel™ H is poured slowly over 1 minute into the
slurry while the homogenization of the slurry is further
conducted. When the addition of Klucel™ H is complete,
homogenization of the composition is continued for 10
minutes. Then, the thus obtained homogenized compo-
sition is allowed to stand and swell at room temperature
for 240 minutes. Afterwards a light white printing paste
is obtained, which is ready for use.

Example 2

Manufacturing of printing paste 2

[0044] The procedure for manufacturing of printing
paste 1 is repeated, with the sole difference that after the
swelling step 72 g of green pigment (Aquaplast-DIY pig-
ment concentrate may-green; color code: 60 from sieb-
druck-versand.de) is added into the composition. After
the addition is completed, the composition is again ho-
mogenized to achieve a homogenous color of the printing
paste. Thus, a green printing paste is obtained, which is
ready for use.

Example 3

Manufacturing of printing paste 3

[0045] The procedure for manufacturing printing paste
2 is repeated with the difference that magnesia chalk
(magnesium carbonate; Diaclean chalk from available
from Diacleanshop) is used instead of baryte and that a
yellow pigment (Aquaplast-DIY pigment concentrate ne-
on-yellow; color code: 82 from siebdruck-versand.de) is
used. Thus, a yellow printing paste is obtained which is
ready for use.

Application Example 1

[0046] A dark grey t-shirt from organic cotton is used
as substrate. The printing paste according to Example 1
is applied to the t-shirt by silk screen printing. After the
application of the printing paste of Example 1 is finalized,
the printing paste is subjected to a drying step at 120°C
for 30 seconds in a drying tunnel. A light grey print is
obtained on the t-shirt. Then, the procedure is repeated
but using the printing paste according to Example 2.
Thus, a green print is obtained on the t-shirt. Both prints
do not completely overlap. The result of Application Ex-
ample 1 is depicted in Figure 1 a.

Application Example 2

[0047] The procedure of Application Example 2 is re-
peated with the sole difference that the printing paste
according to Example 3 is used. The printing paste 3 is
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also printed twice onto the t-shirt. Thus, a yellow print is
obtained on the t-shirt. The result of Application Example
2 is depicted in Figure 2a.

Removing step

[0048] Both t-shirts (according to Application Example
1 and Application Example 2) are subjected to a cleaning
step for removing the printing pastes in the washing ma-
chine, chosing a 40°C color wash programme of 100 min-
utes duration, adding 75g of organic detergentby Ecover,
adding other textiles to have a loosely filled wash drum.
[0049] After the washing step, the t-shirts were dried
and inspected for residues of the printing pastes. As can
be seen in Figures 1b (T-shirt according to Application
Example 1) and 2b (t-shirt according to Application Ex-
ample 2), there are no residues of the printing pastes left
on the t-shirts.

Claims
1. Printing paste comprising

a) at least one liquid selected from water, alco-
hols or a mixture thereof;

b) at least one alkali metal salt or earth alkali
metal salt selected from carbonates or sulfates
or a mixture thereof;

c) at least one natural polymer selected from
cellulose, cellulose derivatives, polysaccha-
rides, collagens or mixtures thereof.

2. Printing paste according to claim 1, wherein the print-
ing paste comprises additives selected from the
group comprising proteins, fatty substances, sugars,
waxes, pigments or mixtures thereof.

3. Printing paste according to claim 1 or 2, wherein the
weight ratio of the at least one liquid to the at least
one alkali metal salt or earth alkali metal salt to the
atleast one natural polymer is in the range of at least
10:4:1, oratleast 12:4:1, or atleast 15:4:1, or atleast
20:4:1, or at least 24:4:1, and at most 100:16:1, or
atmost96:16:1, oratmost90:16:1, orat most 50:8:1,
or at most 48:8:1.

4. Printing paste according to at least one of claims 1
to 3, wherein the printing paste comprises

a) water;

b) earth alkali metal carbonate or sulfate select-
ed from calcium carbonate (CaCO,), magnesi-
um carbonate (MgCO,), barium sulfate (BaSQO,)
or a mixture thereof;

c) cellulose or cellulose derivates selected from
methylhydroxyethyl cellulose, hydroxypropyl
cellulose, methyl cellulose, hydroxypropylme-
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10.

1.

thyl cellulose, ethylmethyl cellulose, car-
boxymethyl cellulose or mixtures thereof;

d) optionally at least one pigment.

Method for manufacturing the printing paste as
claimed in at least one of claims 1 to 4 comprising
the steps of

i) mixing the at least one liquid and the at least
one earth alkaline salt to form a slurry;

ii) homogenization of the slurry obtained in step
i), while adding the at least one natural polymer;
iii) further homogenization of the composition
obtained in step ii);

iv) swelling of the homogenized composition ob-
tained in step iii) to obtain the printing paste;

v) optionally mixing and homogenizing at least
one additive.

Method as claimed in claim 5, wherein step iv) is
conducted for at least 5 minutes, or for at least 10
minutes, or for at least 15 minutes, or for at least 20
minutes, or for at least 25 minutes, or for at least 30
minutes, or for at least 40 minutes, or for at least 50
minutes, or for at least 60 minutes, or for at least 70
minutes, or for at least 90 minutes.

Use of the printing paste according to at least one
of claims 1 to 4 or use of the printing paste as man-
ufactured according to claims 5 or 6 for printing a
substrate.

Use as claimed in claim 7, wherein the substrate is
selected from glass, paper, cardboard, leather, tex-
tile, metal, wood, stone, plastics; preferably textile.

Method for printing a substrate with the printing paste
according to at least one of the claims 1 to 4 or with
the printing paste as manufactured in claims 5 or 6
comprising:

i) Printing the printing paste onto the substrate
to obtain a printed substrate;
ii) Drying the printed substrate.

Method as claimed in claim 9, wherein the drying is
conducted at a temperature of at least 25 °C, or at
least 30°C, or at least 40°C, or at least 50°C, or at
least 60°C, or at least 70°C, or at least 80°C, or at
least 90°C, or at least 100°C, or at least 110°C, or
at least 120°C, or at least 130°C.

Substrate printed with the printing paste as claimed
in at least one of the claims 1 to 4 or the printing
paste as manufactured in claims 5 or 6; or substrate
as obtained according to the method as claimed in
claims 9 or 10.
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Substrate as claimed in claim 11, wherein the sub-
strate is selected from glass, paper, cardboard,
leather, textile, metal, wood, stone, plastics; prefer-
ably textile.

Method for removing the printing paste as claimed
in at least one of the claims 1 to 4 or the printing
paste as manufactured in claims 5 or 6 from the print-
ed substrate as claimed in claims 11 or 12, or as
obtained according to the method claimed in claims
9 or 10 comprising

i) subjecting the printed substrate to a cleaning
step, wherein in the cleaning step water and at
least one cleaning agent is used.

Method according to claim 13, wherein the cleaning
agent is selected from soaps or laundry detergents,
or mixtures thereof.

Method according to claim 13 or 14, wherein the
cleaning step is conducted for at least 30 minutes,
or for at least 40 minutes, or for at least 50 minutes,
or for at least 60 minutes, or for at least 70 minutes,
or for at least 80 minutes, or for at least 90 minutes,
orforatleast 100 minutes, orfor atleast 110 minutes,
or for at least 120 minutes.
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Figure 2a Figure 2b
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